Abstract. Radio astronomy observations of close approaches of the Solar system planets to compact radio sources as well as radio source occultations by planets may be of large interest for planetary sciences, dynamical astronomy, and testing gravity theories. In this paper, we present extended lists of occultations of astrometric radio sources observed in the framework of various astrometric and geodetic VLBI programs by planets, and close approaches of planets to radio sources expected in the nearest years. Computations are made making use of the EPOS software package.
Introduction
Very long baseline interferometry (VLBI) and single dish radio observations of close approaches of the Solar system bodies (planets, satellites, asteroids) to compact radio sources, as well as radio source occultations by planets may be of large interest for planetary sciences, dynamical astronomy, and testing gravity theories. In this paper we present a new extended version of the list of occultations of astrometric radio sources (i.e. having reliable coordinates at the milliarcsecond level of accuracy) by planets, and close approaches of planets to radio sources expected in the nearest 40 years compiled at the Pulkovo Observatory. Previous lists presented in [1, 2] were substantially revised in two respects. First, a new version of software to find occultation and approaches was used. Second, the list of astrometric radio sources was extended.
All computations of the mutual events circumstances have been made at the Pulkovo Observatory making use of the EPOS software package (http://www.gao.spb.ru/personal/neo/ENG/ESUPP/main.htm) and other programs. The list of astrometric radio sources has been taken from the OCARS catalog available at http://www.gao.spb.ru/english/as/ac_vlbi/ocars.txt.
Occultations of astrometric radio sources by planets
Observations of occultations of compact radio sources by Solar system planets may be interesting for several astronomical and physical applications, such as testing GR [1] , improvement of planet orbits and their tie to the International Celestial Reference Frame (ICRF) [3] , and planetary researches [4, 5] . List of nearest expected events is shown in Table 1 along with the elongation from the Sun. The latter is important for planning of radio astronomy observations. If the radio source is too close to the Sun, it may be impossible to observe it. Nevertheless, we include all the events found during our calculations for completeness.
Occultations of radio sources by planets, like solar eclipses, generally speaking can only be observed in a limited region. A map of the shadow path and detailed circumstances for each VLBI station situated on the shadow path for several selected occultations that will occur in regions with several stations and hence most interesting for radio astronomy experiments are given in [2] .
One can see that occultations of astrometric radio sources by planets, especially by outer planets, suitable for radio observations are rare events. However, some physical applications do not require knowledge of accurate source coordinates. For such studies, any compact radio source can be observed, which makes experiment scheduling much easier.
Close angular approaches of planet to astrometric radio sources
During close angular approaches of Solar system planets to astrometric radio sources, the apparent positions of these sources shift due to relativistic effects. Thus, these events may be used for testing gravity theories, see, e.g., [1] and paper cited therein. This fact was successfully demonstrated in the experiments on the measurements of radio source position shifts during the approaches of Jupiter carried out in 1988 and 2002 [6, 7] . Basic circumstances for the coming events (10 years in advance for Jupiter and 15 years for other planets) are shown in Table 2 . 
Summary
In this paper, we present new lists of found mutual events of astrometric extragalactic radio sources and Solar system planets. The circumstances of both occultations and close angular approaches have been calculated. For these computations, we considered only astrometric radio sources having reliable coordinates at the milliarcsecond level of accuracy. Observations of these sources are used when the tie to the ICRF is important. For other, mainly physical, studies any compact source may be suitable for observations, see, e.g., [3] .
For various tasks, VLBI or single-dish radio observations can be performed. Different observing techniques and strategies may require pre-computation of different circumstances of the event of interest. These data can be calculated as well on request using the EPOS software and associated programs developed at the Pulkovo Observatory.
Tables presented above contain only basic circumstances for events expected in limited period of time. Full version of these Tables for all the events found for the period till 2050 with more details is available at the Pulkovo Observatory Web site http://www.gao.spb.ru/english/as/ac_vlbi/#Approaches. Besides, detailed computation of the circumstances for selected events of special interest, including also small Solar system bodies and extended lists of radio sources, can be performed on request. 
